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A 9//'17/ / Introduction
hiolitic nature of the subsequently named Siniktanneyak Mountain
y & ophiz‘};:tzozzibéirzt tz:lzcl);nized byeTailleur (l97g) andyfurther discussedy Me Pz um Ultramafic rocks (Mesozoic or Paleozoic)--Largely orange-weathering
4 by Roeder and Mull (1978) and Patton and others (1977). They recognized and medium-grained dunite, wehrlite, harzburgite, and olivine pyroxinite
described the apparent reverse relation in which the ultramafic to gabbroic part (fig. 1). By far the major rock type is dunite in which th‘? other
of the complex structurally overlies pillow basalt and discussed the regional io‘:k Cypes oc;:lurdas cumulus bands, layers, and pods. Conspicuous
tectonic significance of the ophiolite. The complex is composed of two major _ayenng in the dunite is caused by the alternation of layers rich
independent thrust masses - a basaltic unit below and a gabbroic-ultramafic unit in pyroxene crystals with pyroxene-free layers. Oliv?ne and, to R rohcis Cited
above. The thrust masses were assembled during a Mesozoic or Tertiary event of a lesser extent, pyroxene are altered to serpentine minerals,
Brooks Range thrusting in the western Brooks Range ophiolite belt (Patton and talc, and(or) clear to light—gree? amphibole. Th§s mineralogy Brown, E. H., Bradshaw, J. Y., Mustoe, G. E., 1979, Plagiogranite and
others, 1977). The ophiolites of this belt are interpreted as erosional remnants probabl}" Filnis hydx.'ous altetstion assocdated Mith o jor serpen- keratophyre in ophiolite on Fidalgo Island, Washington: Geological
of the highest allochthon within an imbricated stack of Devonian to Cretaceous tinization. Deformational (tectonite) fabrics are not abundant in Society of America Bulletin., v. 90, p. 493-507. : i
strata in which as many as six separate allochthonous sheets were emplaced by thetsamples i°§1eCC:d- ?1?’;“6 deiormat(l:;)‘nal.lamellae a;‘e ;;le %
;o;t{hw?;?s;hm;:)::g szgz“i;ciigrggo: ::gizﬁ‘seg;iz:‘;iiozz llzlgw:?:eil{gi:e;a::g ‘:‘;rsluoﬁ:m;g;errsl, gggs?nagd wisg;mztt:r‘i)zéers ;:?Pl\tl:i gﬁﬁ::z a:d a:con Churk}i)ni M., Jr., Nokleberg, W. J., and Huie, Card., 1979, Collision-deformed Table 2. Semiquantitative spectrographic and fire assay-spectrographic analyses of igneous and sedimentary rocks at Siniktanneyak Mountain
o: réconnai;sance—szale mapping and study, and only the bro;d features of the disseminated grains, along with magnetite. No significant values v? sfz:fc:;z;gr_l;;g?ntal margin, western Brooks Range, Alaska: Geology, [Semiquantitative spectographic analyses by E. Cooley, D. Risoli, J. Hurrell.. All data in parts per million (ppm). Concentrations detected but below value shown are indicated
ophiolites are known. Little published information is available about their flei:tzléflii;m:}_lirg:lﬁii}i‘:{:nzia};izeZi;eenLgi;i‘i:;Zg ign::yo(f’fb:-:ic;;)?i(on by the (<) symbol. Concentrations above procedural detection limits are indicated by the greater than (>) values.]
i . This lack of detailed published information . : 4
i:tirr\:av];e:E:‘:Etgizo:;\dllzfl;:o(g);:?:{ites :;Zs stimulated this znd other studies and hydrous mine;al alxlteration (serpentinization) are fout}d near Coleman, R. G., 1977, Ophiolites: Springer-Verlag New York, 229 p. [Fire assay for Pt-group element by R. Carlson and E. Cooley. N, looked for but not detected. NA, not analyzed.]
(Zimmerman and Soustek, 1980) of these rocks. Tl?is map is the initial part of a gget}clc;:;:ténofaiteotfx E;:mai;alrocksszd tt;ae thrl:}s\t fetml; 1n°tf:hih Hpktedn, A« G,, Hostut tIREIE icis. L. 0., 1977, Conpdont calos
detailed study of the Siniktanneyak Mountain ophiolite. Previously there were “ P : complex. r khe Sodtieadt edge e slteration = an LOIERE Lo 1« wetanorphisn: U.S. Geol. Surve
no published geologic maps, other than generalized sketch maps. complex, the ultramafic rocks have been intrud?d (po§51b1y along Survey Professional. Paper 995, 27 J + 4 Rock unit Jp MzPz hg MzPz cg
fractures) by small (less than a few meters thick) dikes of musco- p ’ i
in ophiolite which occupies an outcrop area of 300 vite-biotite granite and alaskite (probably belonging to the / i
kmz,T‘;’;,Si,Z“;Z??ﬁZZaZsMZ"ﬁE?m121 ophiolite, on Gk ate S8 fhe ERivclin Tistes internediate totgelsic pt:t.:oiic rock uz%;) anddp1a§ioc1ased1;mnz§ce§?) J°“es§ci;ng;: ‘1,?6367‘:1;f°‘1’813‘1’3;“ depth indicators: American Journal of Sample No...78ANs134A 7BANs202A 78AMMI3B  78AM34A  7BAMN34C  78ANSI39A 7BAMMI3A 79ANwI8  7BANSLI7A 78ANS204A  78ANS204C 78ANS206A  TSAMIOIC 79ANBA  79ANs10B 79ANs23A
by Coleman (1977) and Penrose Field Conference Participants (1972). Essent%al ‘t,zl::ealae:,’r:in ;:eizzsulttgm;fic :iiksl e;oa;af;"e: ;;kzzenkzcg}:o::: Rocktype.... granite granodiorite diorite granodiorite diorite gabbro gabbro  gabbro gabbro gabbro gabbro gabbro gabbro gabbro  metagabbro gabbro
b typ;s mis:ing arefac:heete('i dikioiﬁ"'ﬁi?’ésa?i 3 ?iii’f,r“ifii"’iﬁi Eiiﬁ‘fiitind intrudingythe gabbro were observed intn.lding the ultramafic rocks. Moore, J. G., 1965, Petrology of deep-sea basalt near Hawaii: American Lat..veese.. 68°18'N. 68°23'N. 68°22'N. 68°24'N. 68°24'N. 68°21'N. 68°22'N. 68°21'N. 68°20'N. 68°24'N. 68°24'N.  68°20'N. 68°2Z1'N.. . 68°21'N.' 68°22'N 68°19'N
ot :oioélzaiI;gzdgress:dv:;lg;\le preceding references. It is generally assumed e costive of ulctematic rock with gabhoo Wi obderved along the Joutosl of Solet R P 052 : Longeenenn e 198°20'W, 158°38'W. 158°35'W. 158°10'W. 158°19'W. 158°41'W. 158°35'W. 158°39'W. 158°22'W. 158°15'W. 158°15'W. 158°24'W. 158°19'W. 158°35'W. 158°35'W. 158°30"W.
(Coleman, 1977) that the ultramafic assemblage of an ophiolite may be older, rldgbe o Slnlktanneyak.Mountain v‘lh‘e(re tongues of ulitamtic and Patton, W. W. Jr., Tailleur, I. L., Brosgd, W. P., and Lanphere, M. A
perhaps much older, than the other units, and cross—cutting and intrusive relations iab ro roel; a few cent1me;ers E}.uc 2and as much as few meters ’ 1977, Pratintusry BeRRE ion tt’xe ophioiites o;. s Brer o and’we;te;;
in a typical ophiolite indicate that the cumulus gabbroic part solidified before ‘f’“g extend into one another (fig. 2). Layers with concent;at ons Alssks, in Colimsh I and Ivwin, W. P, els.. Worth Aastices Ageveeenn N N N N N N N N N N N N N N N N
the sheeted dikes and related pillow basalt were emplaced. This assumption suggests of ‘pyroxene parallel ito the Longucs extend from the ultramafic cpbitotitess Orego; Depar::ment of Ge(’)logy R Mbeeat Tathoutsies e N N N N N N N N N N N N N N N N
that the mafic volcanic part of an ophiolite is usually the youngest part. In rock into the gabbro. This relation seems to indicate concurrent Bulletin 95, p. SI=SEC Alcsseeas N N N N N N N N N N N N N N N N
the Siniktanneyak Mountain ophiolite, however there is evidence (discussed below) development of cumulus layers in adjacent gabbro and ultramafic Bevesooon 20 <10 20 30 20 10 20 <10 10 20 15 10 10 <10 <10 N
that the pillow basalt member may be older than the ultramafic to mafic part of rock. The process that led to these intertonguing structures is Pentose Pleld Coufenhnntl IOMINE . .o 1972, Oohiolites: Cestisss. vo 7 BB s vas L300 1000 700 500 1000 50 200 300 50 50 50 <20 20 30 100 N
the complex. Does this mean that the Siniktanneyak Mountain body is not an at present unclear. 5o, 12, p 2hds ’ H : > Ve ’ Bt.a... 1 1 <20 <20 N N N N N N N N N N <1 N
ophiolite or that it is two partial ophiolites? We believe that the rocks :t a8 aaid R o S : g;- g g E kl:l] : : E : g g 1]: g g g N N
Siniktanneyak Mountain can be properly termed a partial ophiolite because the P illow basalt evonian)——Dark-brown— to dark-green-weathering e = N N
2;:10f theyterm is indePendentpofptheySup]msed origin (and age?) of the distinctive amygdaloidal and vesicular basalt. Unit locally contains inter— RoedeZiagﬁa?ndAﬁ:i]{éag'Ag;‘;cizzgén'rigt;:zt:(S)lz‘fmbézzliz EzzgeBogtlug.lltes, 62 COesreccss <5 <5 70 20 50 70 100 100 50 70 100 100 70 70 50 50
assemblage of mafic to ultramafic rocks exposed at Siniktanneyak Mountain. bedded chert, volcaniclastic sedimentary rocks, and associated pe 1696-1713 g MEARELT Ve ’ Creesosss <10 <10 100 20 50 700 500 700 >5000 300 1000 500 2000 - 1350 1000 1000
Roeder and Mull (1978), however, interpret mafic diabasic to porphyritic dikes volcanic breccia, tuff, and massive basalt. To the northwest, S Cilligia o oidois <5 <5 150 <5 150 <5 150 50 500 50 500 10 30 200 150 5
in the gabbro as the basal part of a sheeted-dike complex. Two problems with pillows were only locally observed. The extent of rubble outcrops Strdckaionn. Ao be T NIREEINERL . | o A raren it aod ettt Laceseoss 50 50 50 50 50 50 50 N <20 50 50 50 50 N <20 N
their interpretation are that (1) the mafic dikes intrude all the igneous rock in this area, however, may obscure many of the geologic features. Sacosmended b},' iha SRR autssion on the Systematics of 1 u v i gl o - s N . S 2 2 . > e : . * - 3
types (except the ultramafic rocks) and, as such, seem out of typical sequence, Near fossil locality 4 (table 1), Nokleberg (written commun., Rbokas Coobisba. Fajalee- 1o 26-30 y SIEORE NEE L A <20 <20 <20 <20 <20 <20 N <20 <20 <20 <20 <20 N N N
for the sheeted dikes should be in the upper part of an ophiolite and (2) the 1978) describes the outcrops as complex tectonic interlayering of A £t s ‘ . ; PP 20 <5 30 10 20 150 150 200 150 100 150 100 200 150 150 300
mafic dikes clearly intrude the Jurassic plutonic rocks and therefore are probably limestone, gabbro, ultramafic, tuff, and pillow basalt. He inter- Tailleur, I. L., 1973, Possible mantle-derived rocks in western Brooks Pbeveveen 20 N 10 10 30 N 10 <10 N N N N N <10 N N
younger than the main part of the ophiolite complex. No conjugate dikes exhibiting prets this area as a complex breccia or melange. This tectonic Range: U.8. Geoiogical Survey Professional Paper 850 64-65 Sbeece... N L N N N N N N N N N N N N N N
asymmetric chilling (Coleman, 1977) were observed. Dikes are chilled against mixing probably reflects the proximity of the outcrop to the - : SCevannns 5 ; 3: Zg 52 33 53 23 53 33 33 50 50 50 70 30
roxene gabbro on both sides and have locally metamorphosed it to a banded thrust at the base of the ophiolite. Well-developed pillows are i Snesecnns N N N N N N
68° 20l S\Zrnblendi plagioclase rock. ¢ " " best exposed along the northeast side of the ophiglite. Determi- Wellséfc;;cv;:iirzi& ];;dz;r’l a:ili:aizsgs?.’Jizzz;lcg?p(a;zziive morplsu;logy STissvves 300 200 1000 500 700 500 700 200 700 700 500 200 200 100 500 300
nation of stratigraphic tops by pillow morphology is surprisingly p. 427-440. P ' 0gy, Ve > A P 20 100 500 150 500 300 500 300 200 200 200 300 300 1700 1000 200
Radiometric ages difficult. The attitude of volcanic layers in this area is consis-— Wolew o ain N N N N N N Sg lg N N N N N N N N
tently northwest dipping, and sedimentary structures in the inter- Zimmerman, Jay and Soustek, P. G., 1980, The Avan Hill ultramafic complex Laseiigaine 20 30 50 50 20 N <200 <§00 N 10 <10 10 <10 N 50 N
Only one published isotopic date is available from the Siniktanneyak Mountain bedded limestone as well as vesicles concentrated on the upper DeLong Mountains, Alaska, in Johnson, K. M., ed., The United States 5 ZNecesans N N N N N N N N N <200 N N N N
ophiolite (Patton and others, 1977) and it is from a hornblende pegmatite dike half of individual pillows, are more conclusive and support the Geological Survey in Ala;k.a_— Accompiishmenés d;;in 1976: U.S ZCeevenns 50 200 50 150 50 y ad " N N N <10 N N 20 N
intruding gabbro. The date on this sample (66ATr76.2) is 151+14 m.y. (Late earlier (Tailleur, 1973; Roeder and Mull, 1978) interpretation Geological Survey Circular 804-B, p. B8-Bll 4 RS
Jurassic); however, the sample is apparently a float sample collected from stream that stratigraphic top is to the northwest in this area. Locally Bt 3 PEasvevan N N N N N .020 .005 NA N .005 N N .010 NA NA NA
alluvium (map loc. A) that has cut glacial moraine and is approximately 1.75 km the basalt is intruded by diabase dikes with a similar mineral Pdisecess N N .010 <.001 .005 .005 .002 NA .002 .010 .010 .001 .015 NA NA NA
southeast from the nearest gabbro outcrops. Unpublished Late Jurassic K-Ar ages content as the basalt. Petrographically the basalts are fine Rhisssaoes N N N N N N N NA N N N N N NA NA NA
of 153+7.6 m.y. on biotite and 1614+8.1 m.y. on hornblende were obtained from grained. Plagioclase laths enclose anhedral crystals of clinopy- RUsecosss N N N N N N N NA N N N N N NA NA NA
near the intermediate to felsic plutonic rock unit on the west side of the complex roxene. Swallow-tail and belt-buckle crystal forms in plagioclase Ireeeeees N N N N N N N Ha N N N N N NA NA NA
(map loc. B) (C.F. Mayfield, written commun., 1979). are common in the finer grained and glassy(?) basalts. Vesicles
are filled with calcite and chlorite jand are common only in the
upper half of the pillow. An unidentified zeolite was observed
in one specimen from the northern part of the complex. Three
lines of evidence suggest that the basalt sequence was erupted
into shallow water: (1) Some of the fossils from locality 6 (table
DESCRIPTION OF MAP UNITS 1) are clasts; however, the laminar stromatoporoids are generally x . . ” s
in growth position. In addition, the limestone from this locality Table 1. Location and age of fossil collections from the Siniktanneyak Mountain ophiolite, Howard Pass quadrangle, -
contains rounded pebbles of basalt, (2) In the vicinity of locali- Algska. Table 2 continued--
SEDIMENTARY DEPOSITS ties 4 and 11 (table !) the presence of, lithic lapilli tuff
containing undevitrified to partially devitrified glass and
angular fragments of basalt and fossiliferous limestone suggests Map Field e Age and(or) Map d Report :
o Om YOUNGER GLACIAL MORAINE DEPOSITS (Holocene)--Includes ground, shallow-water environment, (3) The common presence of conspicuous No. No. Fossil group(s) Range symbol Identification Remarks No. Rock unit Mz Pz um Dpb —R-DS Dpbl
k lateral, and end moraines from Holocene glaciers. End and concentric zones of centimeter-size vesicles in the upper half By
geos lateral moraines appear fresh and little modified. Deposits of pillow forms probably indicates water depths of less than 450 .
. consists of locally derived mafic and ultramafic detritus from m (Wells and others, 1979; Jones, 1969; Moore, 1965). Locally 1 79ANs2C Conodonts s TRDs A. Harris A-79-36 Sample no..78ANs136A 78ANs138A 78ANs207B 78AMH193A 78AMHI93B 78AMm35B  78ANs202B  78ANs203A 78ANs205A 78AMH192B 78AMm35A 79ANs50B 78ANsl135A 78AMH194A 78AMH192A
7 the Siniktanneyak Mountain ophiolite within the pillow basalt unit intense orange weathering denotes ; : None recovered Rock type....dunite dunite harzburgite clinopyrox- dunite wehrlite basalt basalt pillow basalt lapilli basalt siltstone limestone marble
2, Qu mineralized zones a few meters thick, containing sulfide minerals. 79ANs2E Radiolarians Pennsylvanian RDs D. Jones A-80-18M inite basalt tuff
0 \ Qu SURFICIAL DEPOSITS, UNDIVIDED (Quaternary)-—Includes older (modified) Analyses of rocks from some of these zones show anomalous values (Morrowan) to : A
, 2 glacial moraine and outwash deposits, alluvium, colluvium in of Ag, Cu, and Ba (table 2). The host rocks are light cream Permian (Guadalupian) Tatssseess OB EO'N. 68 EO'N. 68°18'N. 68°21'N. 68°21'N. 68°20'N.  68°23'N. 68°24'N. 68°21'N. 68°24'N. 68°20'N. 68°22'N. 68°19'N. 68°20'N. 68°24'N.
3 valleys, and gravel terraces at Feniak and Desperation Lakes colored on fresh surfaces and consist of felted and bladed plagio- Long...... 158°20'W. 158°21'W. 158°21'W. 158°19'W. 158°19'W. 158°19'W. 158°38'W. 158°24'W. 158°17'w. 158°28'W. 158°19'W. 158°14'W. 158°18'W. 158°16'W. 158°28'W
//O ? /\7 clase cut by sulfide-bearing quartz-filled fractures. Locally z 78AMHL92A Conodonts £ Dml A. Harris A-78-30
O 3 . K\J( “RDs SEDIMENTARY ROCKS, UNDIVIDED (Triassic to Devonian) --A sequence unit contains: None recovered
= 2/ of sedimentary rocks consisting of three distinct units that Agosssesns N N N N N N N N N N N N N N N
=9 ~ ) Feniak are best exposed north of Feniak Lake. The older unit consists Dpbl Limestone (Middle or Upper Devonian)--Massive to thin-bedded light- 3 79ANs25C Conodonts Lower Upper Dml A. Harris Host rock A-79-36 EIREE N N N N N N N N N N N N N N N
. \ g—b/\ Lake of gray-weathering shale and purple-weathering laminated siltstone gray fossiliferous limestone interbedded with pillow basalt unit. Devonian reached Bunt el N N N N N N N N N N N N N N N
S _ T e N (s interbedded with a distinctive oramge- to’ brown-weathering Contains fossil corals, brachiopods, stromatoporoids, and conodonts (Frasnian) 100°¢c2. $iiiiiiii 20 10 10 10 10 10 20 20 20 10 10 <10 300 50 N
- . cream—cololr(ed fossil}i\iergus limestine l:y:rs ;:lhat waerageIZO (table 1 locs. 6, 7, 9,11). Beds range in thickness from a few e ki e - L e 5 B sicis s <? 50 2(1?] Zg 53 50 700 300 300 150 200 50 700 200 N
cm in thickness. Echinoderm, coral, and brachiopod fossils 5man i 1 £ - rachiopods Larly Permian pb(? J. T. Dutro, Jr. Melange(?) A-78-36 Beiosaason N N N <1 N N 2 <1 2 <20 N
Base from U.S. Geological Survey, 1:250 000, Geology mapped by M. Miller, M. Mullens, S.W. Nelson, 1978; from the limestone beds are I’,ate Devonian and (o};) Early ::iiif et eIl e S R R e g . Biceonoos N N N N N N N N N N N N N
Howard Pass quadrangle, 1956. S.W. Nelson and W.H. Nelson, 1979. Mississippian (nos. 10 and 13 table 1). Stratigraphically(?) 5 79ANs41D Conodonts = Dpbl A. Harris A-79-36 Cdevesess N N N N N N N N N N N N N N N
SCALE 1:63 360 between the older unit and the younger unit is a dark-gray None recovered Covereess 100 100 150 100 200 100 50 70 100 70 30 70 20 <5 N
interbedded sequence of micaceous wacke sandstone, siltstone, Crev.....>5000 >5000 5000 5000 5000 3000 20 <10 500 300 50 50 200 100 N
1 Y% 0 1 2 3 4 5 MILES J and shale. Dark-gray shale chips, worm trails, and plant remains 6 79ANs41E Stromatoporoids  Early Upper Dphl W. A, Oliver, Jr. A-79-36 Cuceveess <5 70 5 70 <5 10 100 150 300 50 50 200 30 15 N
EEEmEEmE e — = E — = | are abundant in the sandstone and siltstone beds. Rare pelecypods ; Corals Devonian La....... <20 <20 50 <20 <20 <20 50 50 50 <20 70 N 70 50 N
1 A 5 1 2 3 " 5 KILOMETERS 5 or brachiopod shell fragments have been collected but were not (Frasnian) MOsssnans N N N N N N N N N N N N N N N
PR - R identified. The youngest sedimentary unit consists of interbedded Nbeoossss <20 <20 <20 N N <20 <20 <20 <20 <20 <20 N <20 <20 N
siliceous shale and chert (weathering gray, green, purple, orange 7 79ANs41C Conodonts Upper Devonian Dpbl A. Harris Host rock A-79-36 Ni....... 2000 2000 1500 700 2000 500 <5 <5 100 100 20 100 100 30 N
and black), minor gray limestone with black chert lenses, and reached Pbevesens N N N N N N 10 20 10 <10 <10 N 15 50 N
CONTOUR INTERVAL 200 FEET interbeds of calcareous shale that contain a coquina composed of 200°C. Sbesecens N N N N N N N N N N N N N N
the pelecypod Monotis of Middle Triassic age (table 1, no. 12). VAL STMBOLS Possible SCevunnee N 7 10 50 5 100 30 30 50 50 30 50 20 5 N
Fossils from these rocks are similar to faunas from the limestone exposure to Shecennes N N N N N N N N N N N N N 1 g N
» 158" 157° ) m?mber of the Shublik Formation in the central and western parts Wien: op hot gf SOg Sg Sg N N N 300 500 200 200 200 300 - 200 300 300
of the North Slope (N. J. Silberling, written commun., 1979), No fluids4. cessenas 200 10 200 300 500 300 300 100 1000 300 100
contact relation between these units were observed. Fossil ages E{_ ATTITUDE OF MINERAL BANDING--In gabbro and ultramafic rocks Weenrnnon N N N N N N N N N N N N N N 21(\)1
suggest that these rocks are in part correlative with the Kagvik 7R 8 79ANs4 1A Plants TRDs J. Wolfe Yoeouunnn N N N N N N 50 50 50 10 100 30 100 20 N
structural sequence (Churkin, and others, 1979). The Ragvik —L— ATTITUDE OF BEDDING--In sedimentary rocks and pillow basalt PN N N N N N N N N <200 <200 N <200 200 <200 N
sequence contains sedimentary rocks of Carboniferous to Triassic y 9 78ANs205B Conodonts Upper Devonian and (or) Dpb A. Harris Host rock  A-78-30 /2 T 20 N N N N N 50 50 200 <10 >1000 50 500 20 N
CORRELATION OF MAP UNITS age that are juxtaposed by imbricate fault slices; a similar & P THR:ST FAULT__];a:I?Ed Wh(.er: agproximatet .or 1rslferred};1 dOttEdh (middle Famennian) reached
relation may exist here, but it was not observed in the Dpily sl e s g e L GRS Lower Mississippian 200°c2. Pto...o... N N N .070 .020 -N N N N .005 N NA N N N
field. No obvious thermal metamorphic effects were developed plate. Ultection aod dsgree of dip dndteatedl shere Kdown (middle Osagian) iR .002 .002 .005 .100 .010 .005 N N .007 .003 N NA N .001 <.001
adjacent to the contact between the sedimentary sequence and the Rheveanns N N N N N N N N N N N NA N N N
M mafic igneous® rocks of the ophiolite. However, a gew ''''' + TREND OF PROMINENT LINEAMENTS--Determined from air photos 10 78AMH194A Echinoderms Middle Devonian and (or) RDs J. T. Dutro, Jr. A-78-29 Bitave s N N N N N N N N N N N NA N N N
SEDIMENTARY DEPOSITS IGNEOUS ROCKS meters above locality 12, a 1- to 2- meter thick zone of brecciated ?—... CONTACT--Dashed wh > i i Brachiopods Lower Mississippian § PR N N N N N N N N N N N NA N N N
dunite overlies the sedimentary rocks. Locally, unit contains: T s SR i Mok S 543 mgerrerEI, L Phere Sponge(?)
concealed; queried where uncertain; direction and degree
J Dml Massive limestone —- Light—gray limestone that forms resistant outcrops of dip indicated where known 1 78AMM35C Corals Middle to Upper Dpbl T TOPUT T O I A-78-29
Qm o Holocene EE— and is associated with black shale, black-and purple-weathering 3 FOSSIL LOCALITY--Number keyed to table 1 Brachiopods Devonian
Dk KANAYUT CONGLOMERATE (Upper Devonian)--Light-gray- to buff- or *@ LOCATION OF RADIOMETRICALLY DATED SAMPLE i Sangapn. PevonlaniSs Fansic Ppbl B Marxid "°Sthrgc‘ fodarng
orange—-weathering quartz arenite and conglomerate. Includes ;;85_‘;’50‘,02
& minor resistant ironstone nodules as large as 20 cm and interbed- * "
d - Table 2 .continued-«
ed coal and shale. Minor crossbedding and channel features s : : <
12 79ANs31A Radiolarians Upper Triassic TROs D. Jones A-80-18M
U JURASSIC are ]..ocally well developed. 1In thin secti?n the §andstone Frlecypods (Norian) “RDs Norm Silberling A-79-36
a® i T J consists of angl.xlar grains of'quartz and fine-grained polyc%‘ys—q
t::jllline chert with minor detrital muscovite, calcit:_e, limonite(?), 79ANs31R Chuadsnis Widdle Triasers HDs Svuce Vardlaw Host veek A-79-36 Rock unit Jp (mafic dike) (mafic dike) Mineralized (Jp) Mineralized (Dpb)
Howard Pass =t zircon, and brown tourmaline. Average grain size is 0.2 mm. (Anistian snita¥) Laainian) aaohad a0
2 [’ i Conglomc?rate clasts are angular and average 1.5 cm in size. 60°=140°C2.
quadrangle © MESO0ZOIC No fossils were observed in the map area, but correlative rocks . Sample no...78AMm33C  78AMm34B 78ANs204B  79ANs8B 79ANs10A  79ANs3D 79ANs11B  79ANsl2A  78ANs205C 79ANs42A  79ANs50A
®Ds TRIASSIC = OR elsewhere in the Brooks Range contain Late Devonian (Famennian) 13 78ANs1358 Fabi e U Devontant ndCor) “RDs T = Dutens 30 A-78-29 Rock type...basaltic diabasic gabbroic porphyritic porphyritic feldspathic granitic sulfide pillow basalt chert(?)
e AND ] MzPzhg Mz Pzcg Mz Pzum A fossils (J.T. Dutro Jr., written commun., 1978). 5 LenTNes DReLs ¢ i 1 R % 7 zone basalt
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o E 8’ = Jp INTERMEDIATE TO FELSIC PLUTONIC ROCKS (Jurassic)-Light-gray medium- lpossils are probably in tectonic inclusions. Locality described as melange by W. J. Nokleberg (written commun., 1978).
o o 2 S .
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3 = 5 km? in the northern part of the complex and the other of less AUcesssee N N N N N N N N N N N
® 5 L2l than 2.6 km? in the western part of the complex. Small (less Bicosnsons 50 20 20 <10 <10 N N <10 20 N 30
S = than 5 m thick) alaskite dikes intruding the ultramafic rock Ba.eoeoss 200 700 200 <20 70 300 70 20 5000 1500 500
FEET A S : unit in the §outheastern.par‘t of the complex are'tentatively Beosesoso N N N N N 1 <1 N <1 <1 <1
4 FEET correlated with the felsic stocks. Rocks composing the two Biceooooo N N N N N N N N N N N
4000+ 3 — 4000 small stocks range in composition from hornblende diorite to Ceevosasnse N N N N N N N N N N N
30004 g L2000 biotite-hornblende alaskite. Clinopyroxene partly mantled by (07 o o 70 70 50 70 100 20 100 200 70 <5 7
brownish-green hornblende is typically seen in thin sections. CYaccncve 100 200 300 300 500 10 15 100 500 15 30
20004 L2000 The freshest rocks and best exposures are found in the smaller Ciesesess 200 20 30 300 100 200 1000 3000 300 5 70
pluton in the western part of the complex. Numerous dark-gray Lacecsses 50 50 50 N N 20 N N 50 70 N
1000 —1000 mafic dikes intrude the plutonic rocks in this area. K-Ar Mokt N N N N N N 10 N N 7 20
SEA' LEVEL = /) | SEA LEVEL dates from a sample (].c')c.'B) near this area yield ages of 153 Nbsisissdine <20 <20 <20 N N <20 N N <20 30 N
o m.y. and 161 m.y. on biotite and hornblende, respectively (C.F. Nioeoonss 30 70 100 150 300 7 5 150 100 5 30
10004 RDs iz v 1000 Mayfield, written commun., 1979). Outcrops of the larger stock Pbessssse 10 <10 20 <10 N N N <10 100 15 15
2000 v / ok %000 in the northern part of the complex are poor, rubbly, and more Sbecsceass N N N N N N N N N N N
altered than those of the small pluton. Mafic minerals are SCecevens 50 50 30 50 70 15 10 30 50 <5 20
commonly altered to chlorite and fibrous actinolite. Plagio-— Pl OI SNevensss N N N N N N N N N N N
clase is moderately to strongly altered to sericite and clay(?) SE i alvenns 500 700 300 500 200 100 700 700 <100 N 100
minerals. Mafic dikes, as much as 4-5 m thick, are also found N siiesioie 500 700 300 1500 1000 50 70 700 500 150 1000
in this pluton, and their contacts with the plutonic rocks are Weesssons N N N N N N N N N N N
sharp. The dikes may make up as much as 10-20 percent of the Yeposnsos 30 50 10 <10 <10 70 50 <10 50 150 20
B ! outcrop. They weather a light brown similar to the weathering INececene N N N N N N N N N N N
FEET FEET color of the pillow basalt unit. Alaskite dikes intruding Zrecsssss 20 30 10 N N 150 200 <10 200 300 70
5000 5000 peridotite and dunite in the southeastern part of the complex
contain as much as 5 percent biotite and muscovite. Textures Ptisvsciaies N NA N NA NA NA NA NA N NA NA
4000 —4000 are granitic, graphic, and pegmatitic in the central parts of Pdeveonee -003 NA -002 NA NA NA NA NA -005 NA NA
3000 — L3000 these dikes. Grain size decreases near the margins of some of Rhs sviesein N NA N NA NA NA NA NA N NA NA
— the dikes (C.G. Mull, oral commun. 1978). One dike intruding Rulows o nivivis N NA N NA NA NA NA NA N NA NA
2000 — . ‘_—2000 dunite was probably emplaced in an active fracture in the ultra- § 6 P Y N NA N NA NA NA NA NA N NA NA
1000 - : | 1060 mafic rock. The dunite at the contact is a dark gray mylonite
and the margin of the alaskite dike is a medium- to coarse-
SEA LEVEL — ¢ o N grained porphyroclastic mylonite whereas the central part of IHERZOLITE
3 the dike has more typical granitic and graphic textures. These
1000 + - [-1000 alaskites have not heen observed to intrude eithar the structur—
2000 N : 2000 ally underlying undivided sedimentary rock unit or pillow basalt
Only the more extensive surficial deposits shown. unit.
SINIKTANNEYAK MOUNTAIN OPHIOLITE--Includes: OLIVINE GABBRO
Mz Pz hg Hornblende pyroxene gabbro (Mesozoic or Paleozoic)-—Approximately
15-km? area of mostly rubble outcrop at the west end of the
complex. Rocks predominantly light-gray-weathering noncumulus(?) o
gabbro with well-developed mineral banding. Petrographic observa- OLIVINE
tions show that most gabbro is hornblende- and hypersthene-bearing OLIVINE WEBSTERITE CLINOPYROXENITE /,m._’—l’(."ms\ LS
with modal values of hornblende ranging from trace amounts to 37 ;_"6_—,3 3 & (_; > Yoo >S\/(J_ C -~ C\
percent, hypersthene ranging from trace amounts to 6 percent, and . O "L,? o P et TS - S\j Z D
clinopyroxene ranging from trace amounts to 40 percent. Color % -4"& 3-; = G 4=
index values range from trace amounts to 60 percent and average 10 o, -
about 15 percent. The leucocratic nature of the rocks from this A
area can be observed in the field. The contact between these PLAG - BEARING ULTRAMAFIC ROCKS
rocks and those of the more typical darker cumulus gabbro unit to r\ ek Ol O \ C
the east is probably gradational. Orange-weathering peridotite Px hiad i px px
and typical gray-weathering gabbro are rare. It is not known
whether the hornblende isg primary or formed from metamorphism by
intrusion of the adjacent intermediate to felsic plutonic rock unit.
The discontinuous hornblende rims on pyroxene and patchy replacemeat
of pyroxene by hornblende suggest the metamorphic effects of the
plutonic rocks (Brown and others, 1979) but could also indicate SINIKTANNEYAK MOUNTAIN OPHIOLITE
discontinuous reaction processes during late-stage crystalliza- PI O Ultramafic rocks
tion
A Cumulus gabbro Qz
MzFPz c Cumulus gabbro (Mesozoic or Paleozoic)--Light-greenish-gray-
: y weat:he%ing medium- to coarse-grained gabiro and olivine gabbro. ANORTHOSITE © Hornblende-pyroxene gabbro
Ft?rms major rock type Qf the S%niktanneyak Mountain ophiolite O INTERMEDIATE TO FELSIC PLUTONIC ROCKS
with an outcrop area of approximately 77 km“. Large areas are
> rubble, and the best outcrops are found along ridge tops and
small exposures in cirques. Rocks are well layered with alterna-
GEOLOGY OF THE SINIKTANNEYAK MOUNTAIN OPHIOLITE
9 display small-scale mineral crossbedding and truncated mineral
layers that constitute evidence supporting a cumulus origin for
the banding. Igneous laminations of plagioclase are present but
HOWARD PASS | IADRANGLE ALASKA not pervasive. A granular texture more typical in thin section
b} suggests that the plagioclase and pyroxene simultaneously crystal-
lized. Two large-scale folds wth amplitudes on the order of
hundreds of meters were observed on the southeast end of the 60
By ridge forming Siniktanneyak Mountain. Determination of tops
S (based on crossbedding and truncated mineral layers) in cumulus
‘N’ layering suggests that the upward direction is now to the west
Steven w' Nelson and lllls H' Nelson ang that thgggahbro has been tilted westward (also noted by Roeder ShistTE
and Mull, 1978). The few eastward directions found for tops 0 5 1 0 C m
probably reflect undetected large-scale folds. The gabbro is 0O 1 1 1
1982 usually medium grained with granular, anhedral crystals of olivine,
clinopyroxene, and plagioclase. Some olivine is discontinously O
mantled by clinopyroxene. Numerous small lenses or layers of ) O GRANODIORITE Figure 2. Interlayered ultramafic rock (um) and gabbro (gb). Sample 79
orange-weathering peridotite belonging to the ultramafic rock O ANS 38.
unit crop out in the gabbro, but only two of the larger ones are HORNBLENDE - PYROXENE O
shown on the map. Pink clinozoisite-bearing veins averaging 1-2 GABBRO
cm in thickness cut the gabbro in the vicinity of these peridotite
outcrops. The gabbros have been intruded by mafic dikes that
have porphyritic to diabasic texture and average a couple meters QUARTZ
in thickness. In the western area of outcrop, the dikes constitute 10 DIORITE
about 30 percent of the outcrop. Metamorphism of the gabbro by
these dikes has locally produced a banded plagioclase-hornblende
rock near the contact zones. Inclusions of amygdaloidal basalt in Px Hb Ak/ / / \ \D‘OR‘TE%P|
boulders of gabbro from a drainage on the eastern side of the com-
plex indicate that the gabbro cannot be older than the pillow
basalt unit. Basalt in the contact areas, however, shows tectonic
deformation and is no higher metamorphic grade than lower green- Figure 1. ‘(10‘;2)‘1 plots of quart? (Qi), al:ali'fEIdSP‘(i; (l;k)}" plgiozlase
i i P clinopyroxene (Cpx), orthopyroxene x), hornblende 5 5
i (Hb): and o‘l)zvine (Ol)pfrom varigl}:s units oIf) the Siniktanneyak Interior—Geological Survey, Reston, Va.—1982
Mountain ophiolite and the intermediate to felsic rock unit (after For sale by Distribution Section, U.S. Geological Survey, Federal Bldg.,
Streckeisen, 1973). Thin-section modes 500 points per thin section Box 12, 101 Twelfth Avenue, Fairbanks, AK 99701, and Branch of Distribution,
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